room temperature and NaOH aq was added to adjust the solution pH to be 11. The mixture was extracted with dichloromethane several times, and the organic layers were combined and dried over anhydrous Na 2 SO 4 . The volatiles of the filtrate were evaporated to dryness and dried in vacuo to give yellow oil (188.0 mg, 0.949 mmol, 71% yield). 1 H NMR (CDCl 3 ):
δ 4.06 (s, 1H), 7.16-7.25 (m, 1H), 7.43 (t, J = 5.6 Hz, 1H), 7.62 (dd, J = 7.9, 1.9 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 8.42-8.50 (m, 2H), 8.64 (s, 1H) , 10.0 (s, 1H).
3-Pyridylmethyl-bpa (6).
Compound 5 (155 mg, 0.58 mmol) in absolute ethanol (10 mL) was added to a solution of 2-picolylamine (61.51 mg, 0.57 mmol) in absolute ethanol (10 mL).
After stirring at room temperature for 4 h, the solution was cooled to 0 ºC and sodium borohydride (7.08 mg, 0.19 mmol) was added to the solution in small portions. After stirring the reaction mixture for 12 h at room temperature, the reaction was quenched by adding HCl aq and then NaOH aq was added to adjust the solution pH to be 11. The mixture was extracted with dichloromethane for several times, and the organic layers were combined and dried over anhydrous Na 2 SO 4 . 3-Pyridylmethyl-Mebpa (7). Formic acid (98%, 260 µL) and formaldehyde (37%, 380 µL)
were mixed, and then compound 6 (142.7 mg, 0.492 mmol) was added to the mixture. The mixture was refluxed for 12 h, cooled to room temperature, and NaOH aq was added. The solution was extracted with dichloromethane, and the organic layer was dried over anhydrous anisotropically and the refinement was carried out with full matrix least squares on F. All calculations were performed using the Yadokari-XG crystallographic software package.
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Crystallographic details are available in the cif format as ESI †.
ESR measurements.
ESR spectra were taken on a Bruker X-band spectrometer (EMXPlus9.5/2.7) under non-saturating microwave power conditions (2.0 -4.0 mW) at 298 K. The magnitude of the modulation was chosen to optimize the resolution and the signal to noise ratio (S/N) of the observed spectrum (modulation amplitude, 10 -20 G; modulation frequency, 100 kHz).
Electrochemical measurements.
Cyclic voltammetry (CV) of CuNNN-Py and CuNNN was carried out in H 2 O containing 0.1 M KNO 3 as an electrolyte at 298 K under Ar or O 2 with use of a grassy carbon as a working electrode, a platinum wire as a counter electrode, and Ag/AgNO 3 as a reference electrode. The pH should be adjusted with HClO 4 aq and NaOH aq to pH 4.2 or pH 6.7. A BAS ALS-710D electrochemical analyzer was used for the electrochemical measurements. Then, apparent number of electrons used for O 2 reduction catalyzed by the Cu complexes was investigated with use of rotating ring-disk electrode (RRDE), which was consist of a glassy carbon as a working electrode and a platinum as a ring electrode.
Dimerization constant of CuNNN-py in D 2 O.
The UV-Vis spectra of CuNNN-py were measured under various concentrations in D 2 O, pH of which was set to be 4.2 and 6.6 (Fig S3) . The d-d absorption band of CuNNN-py was sensitive to the concentrations at pH 6.6, whereas that was independent of the concentrations at pH 4.2. The absorption maxima was plotted against the concentrations and analysed with eqns (S1)-(S4) to obtain the equilibrium constant of the dimerization (K).
Here, M 0 , M 1 and M 2 are the total concentrations of Cu(II) complexes with NNN-py as defined in eqn (S1), a monomer and a dimer formed in the solution, respectively. λ, λ 1 and λ 2 are the absorption maximum of the d-d transition at the concentration, that of the monomer, and the dimer, respectively. λ 1 (685 nm) and λ 2 (535 nm) were also obtained from the fitting analysis.
Detection of hydrogen peroxide (H 2 O 2 ).
The amount of H 2 O 2 generated by bulk electrolysis for 70 s with use of static potential at -0.8 V vs SCE in aqueous solution including CuNNN-py (0.4 mM) or CuNNN (0.4 mM), whose pH was set at pH 4 or pH 6, was estimated by iodometry. The procedure of the iodometry was indicated below: the reaction mixture after electrolysis was treated with an excess amount of NaI (1.0 M) and the amount of I 3 -formed with oxidation of I -ion with H 2 O 2 was determined by the absorbance at λ max = 350 nm obtained from the UV-vis spectra. For the calculation, ε = 31000 M -1 cm -1 was used as the absorption coefficient of I 3 -ion.
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Determination of stoichiometry in O 2 reduction.
Methyl viologen radical cation (MV •+ ) was produced as a one-electron reductant through the reaction between methyl viologen (MV 2+ ) and sodium dithionite under Ar atmosphere in aqueous solution at pH 4.2, which was adjusted by using HClO 4 . UV-vis spectral change of MV •+ (0.20 mM) was observed at 298 K upon addition of 100 µL of air-saturated aqueous 
